Details on multiconfigurational calculations
The lowest-lying singlet excited state of the three isomers was optimized using the completeactive-space self-consistent field (CASSCF) method 1 as implemented in the MOLCAS 8 software package. 2 Given the relatively large size of the B 26 H 30 systems, the small 6-31G basis set have been used in order to make the CASSCF optimizations affordable. An active space of eight electrons distributed into the most relevant four occupied and four virtual molecular orbitals (MOs), hereafter CASSCF (8, 8) , have been used to conduct the minimizations, and two states have been demanded in the state-average (SA)-CASSCF procedure. The S 0 /S 1 conical intersection (CI) structures have been optimized by means of the restricted Lagrange multipliers technique in which the lowest-energy point is obtained under the restriction of energy degeneracy between the two considered states. 3 A large number of optimization steps (>100) were needed to converge the CI geometries given the large geometrical distortions needed to reach energy degeneracy.
An active space composed of 12 electrons distributed into 12 MOs, hereafter CASSCF(12,12) (see Figures S1-S3), in combination with the much larger double-ξ atomic natural orbital of ANO-S type with the contraction scheme C,N,O[3s2p1d]/H[2s1p] (hereafter, ANO-S-VDZP), has been employed to compute the final energies reported in the present work. Four states have been demanded in the SA-CASSCF procedure. To include the necessary dynamic electronic correlation, complete-active-space second-order perturbation theory (CASPT2) 4, 5 computations have been performed on top of the SA-CASSCF wave functions maintaining all core electrons frozen during the perturbation step. The recommended value of 0.25 au for the ionization-potential electron-affinity (IPEA) parameter has been used throughout given its good description of related boron hydride compounds. [6] [7] [8] [9] [10] An imaginary level shift of 0.2 au has been used in order to minimize the effect of weakly intruder states. The small S 0 /S 1 energy differences (≤0.35 eV) at the CASPT2/ANO-S-VDZP level confirms the CI nature of the minimum-energy crossing points calculated with the SA-CASSCF/6-31G method.
The potential energy surfaces (PESs) linking the S 0 minima with the corresponding S 1 equilibrium geometries and S 0 /S 1 CI points have been constructed by means of the linear interpolation of internal coordinates (LIIC) technique, which yields a connected, yet not optimized, chemical pathway. Therefore, the energy profiles should be considered as upper bounds.
No symmetry constraints have been imposed in any multiconfigurational calculation performed in this work. All multiconfigurational calculations have been conducted with the MOLCAS 8 suite of programs. 2 
Simulated absorption and emission spectra
The absorption and emission spectra were obtained by using a semi-classical approach in which firstly the distribution of nuclear geometries around the ground (S 0 ) and excited (S 1 ) state equilibrium structures at 300 K was sampled by means of a Wigner distribution with 50 points using the Newton-X program 11 and the B3LYP/6-31G* and TD-B3LYP/6-31G* frequencies for S 0 and S 1 , respectively, and secondly by convoluting the computed TD-B3LYP/6-311G* excitation energies and oscillator strengths in hexane at each geometry using Gaussian functions with a full-width at half-length of 0.3 eV. . Bond angle differences (in degree) between the excited-state (S 1 min) and ground-state or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3a. Atom labelling is given in the Cartesian coordinates below.
Figure S12. Dihedral angle differences (in degree) between the excited-state (S 1 min) and groundstate or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3a. Atom labelling is given in the Cartesian coordinates below.
Figure S13. Bond length differences (in Å) between the excited-state (S 1 min) and ground-state or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3b. Atom labelling is given in the Cartesian coordinates below.
Figure S14. Bond angle differences (in degree) between the excited-state (S 1 min) and ground-state or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3b. Atom labelling is given in the Cartesian coordinates below.
Figure S15. Dihedral angle differences (in degree) between the excited-state (S 1 min) and groundstate or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3b. Atom labelling is given in the Cartesian coordinates below.
Figure S16. Bond length differences (in Å) between the excited-state (S 1 min) and ground-state or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3c. Atom labelling is given in the Cartesian coordinates below.
Figure S17. Bond angle differences (in degree) between the excited-state (S 1 min) and ground-state or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3c. Atom labelling is given in the Cartesian coordinates below.
Figure S18. Dihedral angle differences (in degree) between the excited-state (S 1 min) and groundstate or FC (S 0 min) equilibrium structure and between the CI and ground-state (S 0 min) equilibrium structure obtained for the CASSCF/CASPT2 determination of the photophysical radiationless decay mechanism for 3c. Atom labelling is given in the Cartesian coordinates below. 
